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Experimental section.
General Considerations and material characterizations. All reactions were performed under dry N 2 atmosphere using standard Schlenk-type techniques or in a glovebox filled with N 2 . Nitrogen (> 99.999%; Rivoira) was dried through a CaCl 2 column and deoxygenated with an oxysorb cartridge from Messer Griesheim. Thf (tetrahydrofuran), oDCB (orthodichlorobenzene) were purified according to literature procedures 1 and stored over 4Å molecular sieves under nitrogen atmosphere.
Acetonitrile was dried by means of an MBraun solvent purification system. Pristine MWCNTs (98% in C) were purchased from Sigma-Aldrich and used as received without any further purification. Unless otherwise stated, all other chemicals/solvents were purchased from commercial suppliers and used as received. N py -MW sample was prepared according to the literature procedure and fully characterized to determine the nature and loading of the chemically grafted N-containing groups. 2 All characterization data ( Figure S1 and Table S1 ) were fully consistent with those coming from the literature. 2 Samples sonication was carried out in a water/ice bath using an Elma S15 Elmasonic sonicator bath (37 kHz). Thermogravimetric Analysis (TGA). Analyses were performed under air (100 mL/min) on an EXSTAR ThermoGravimetric Analyzer (TG/DTA). X-ray Photoelectron Spectroscopy (XPS). Analyses were performed in an ultra-high vacuum system (10 -9 mbar) equipped with a VSW HAC 5000 hemispherical electron energy analyzer and a nonmonochromatized Mg-Kα X-ray source (1253.6 eV). The source power was 120 W (12 kV x 10 mA) and the spectra were acquired at 53° takeoff angle respect to the sample normal. Survey spectra were acquired at a pass energy of 44 eV with an energy step size of 1 eV. High resolution spectra of detected elements were recorded for detailed BE chemical shift analysis at a pass energy of 22 eV with a step size of 0.05 eV. Samples, in the form of powders, were fixed on vacuum compatible carbon adhesive tape ensuring, as much as possible, a uniform coverage and were kept in the introduction chamber for at least 12 h, allowing the removal of adsorbed volatile substances.
No charge compensation was used and the spectra were corrected using the sp 2 graphitic component of the C 1s spectrum as internal reference (binding energy, BE = 284.6 eV). Elemental analyses were performed on a Thermo FlashEA 1112 Series analyzer. CHNS average values are calculated over three independent runs. Acid-Base Titration was performed following the same procedure previously described by us; 2 briefly, 5 mg of the N py -MW were suspended in 7 mL of a standard HCl solution, sonicated for 30 min and maintained in the dark at r.t. under stirring for 48 h.
Afterwards, the suspension was centrifugated and three aliquots of the supernatant solution were titrated with a standardized solution of NaOH. The pyridine content (N Py %) was calculated as average value over three independent runs. 1 H, 13 3 Model structures were optimized with a M06-2X functional 4 using a 6-31G** basis set on all atoms. IRC analysis 5 was performed, to find the two minima linked by the related transition structure. When IRC calculations failed to reach the minima, geometry optimizations from the initial phase of the IRC path were performed. Frequency calculations were made on all the optimized structures, to characterize the stationary points as minima or TSs, as well for the calculation of zero-point energies, enthalpies, entropies and gas phase Gibbs energies at 298 K.
Evaluation of the solvent effects was performed through a continuum modeling of the reaction medium. Bulk solvent effects (thf,  = 7.42) were expressed through the SMD Continuum Model, 6 with the same basis set used for the gas phase optimizations. Gibbs energy in solution was calculated according to the following simplified equation: G thf = G gas + (E thf  E gas ). CH 3 OBBN (3) 7 and CH 3 CN 8 (internal standard), respectively. For two of the most representative catalytic tests outlined in Table 2 (entries 3 and 5), the quantitative analysis based on 13 C{ 1 H} NMR spectroscopy using CH 3 CN as internal standard has been confirmed on a second reaction batch via GC-MS analysis of the hydrolyzed esters, using EtOH (99,8%) as internal standard ( Figure S7 ).
Catalytic runs in J Young
For the catalytic test carried out with the full reactor volume (60 mL; Table 2 , entry 5), the experimental conditions used are identical to those outlined above (for the 14 mL reactor) except for the amount of solvent (2 mL of thf-d 8 + 4 mL of thf), that of (9-BBN) 2 (3.6 mmol, 3.2 eq.) and the amount of CH 3 CN as internal standard (120 l, 2.28 mmol).
Recycling tests. For catalyst recycling tests, the N Py -MW suspension is analyzed overnight via 
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Figure S1. A): N 1s XPS core region spectrum and its relative fit for the freshly prepared N Py -MW. A minor component at higher binding energy is ascribed to commonly observed surface contaminations. 9 B): N 1s XPS core region spectrum and its relative fit of the used N Py -MW catalyst after 10 successive hydroboration runs ( Table S1 . Elemental analyses and acid-base titrations on N Py -MW sample for the determination of the N Py loading. The N Py content has been calculated as an average value over three independent runs. * Elemental analysis conducted on N Py -MW after 10 successive catalytic runs (see Table 2 , entry 8). The recovered catalyst was washed with ethylacetate and then twice with dichloromethane, each time sonicated for 10 min and separated from the supernatant by centrifugation. The solid residue
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was finally suspended in dichloromethane and filtered through a 0,2 μm-pore PTFE filter. The collected material was dried at 50 °C under vacuum to constant weight before undergoing analysis. Figure S2 . 13 C 1 H NMR spectrum (100 MHz, thf-d 8 , 294K, after 24h) of 13 CO 2 (1 atm) hydroboration catalyzed by N Py -MW using 3.2 eq. of 9-BBN as reducing agent. Insets A and B refer to the 13 C NMR spectra of products 2 ( = 86.5 ppm) and 3 ( = 53.3 ppm), respectively. Figure S3 . 13 Figure S5 . 13 (2) and CH 3 OBBN (3) is based on CH 3 CN as internal standard (see experimental section). Data from the spectra above are graphically outlined on Figure 1 .
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Figure S6.
Recycling tests with N Py -MW as catalyst in CO 2 hydroboration to boronic esters H 2 C(OBBN) 2 (2) and CH 3 OBBN (3) using 9-BBN as reducing agent. See also Table 2 , entries 7 and 8 and experimental section for details. Figure S7 . GC trace (after hydrolysis) of the CO 2 hydroboration reaction catalyzed by N Py -MW using 3.2 eq. of 9-BBN as reducing agent (Table 2, entry 3) and MS spectra of each reaction product (GC program: 30°C/3min, 15°C/min, 250°C/20min). Finally, the influence of the carbon nanotube as an electron-donating support 24 for grafted pyridine groups has been simulated in the homogenous process through the insertion of a negative charge in the computational model, varying the total charge from 0 to −1. Following the same mechanistic scheme, the Transition State found for the first reduction step in the negatively charged system (TS 1 ', Figure S10 ) is found at a much lower energy than the corresponding TS 1 for the neutral case.
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Indeed, a G # value of only 7.5 kcal mol -1 is calculated for TS 1 '. In addition, the thermodynamics is much more favorable for the ionic system: G = − 42.0 kcal mol -1 . This is in accordance with the experimental evidence of the activity of the N Py -MW catalyst in CO 2 
TS 3
Scheme S1. Gibbs energy (thf) vs. reaction coordinate profile for the pyridine-catalyzed CO 2 reduction to methanol using 9-BBN as reducing agent. The zero charge and the negatively charged profiles are depicted with a blue and a red line, respectively. Table S3 . Mulliken atomic charges (q i , e units) on the most relevant atoms (depicted in red in the Scheme) of the model reagent for the neutral and negatively charged systems studied in this work.
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Neutral system (n = 0)
Charged system (n = −1) 
